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portance whether we shall permit traffic to be direrted from the Mohawk- 
EIudson route. One way to prevent this diversion, and to increase the flow 
of trade along the artery, is to make adequate provision for water transpor- 
tation from the lakes to the sea. It is my belief that this is one of the 
great present clay needs in the industrial development of the United 
Ytaies. Physiographic processes have partially developed a remarkable 
highway from coast to interior, but have left the task for man to finish. 
r n t i l  a broad, deep canal is dug, admitting Ocean boats to the Great 
Lakes, our part of the task will not be done. 
THE AGRICULTURE OF NEW YORK 
By ELMER 0. FIPPIN. 
Cornell University, Ithaca, N. Y. 
HE agriculture of Xew York takes a front rank among the states of T the Union in  the value of its products, and in their wide diversity 
strongly reflect the physiographic features of the territory. The fact that 
out of a total population of nine millibn nearly six-sevenths is urban or 
semi-urban. m y  lead some persons to overlook the real agricultural im- 
portance of the state. It is worth while therefore to consider its agri- 
cultural status in several important respects. According to the 
Twelfth Census, Sew York stood fourth in the total value of agricultural 
products which amounted to two hundred and forty-five million dollars, 
-two-thirds the value of the leading state, Iowa. In 1899-the 
last authentic figures available-Xew Pork stood first in number 
of dairy cows and value of dairy products and was first in 
th i r teen  other important products, including prominently hay and forage, 
potatoes, forest products, miscellaneous vegetables, beans, buckwheat, 
small fruits and nursery products, and was second in orchard products 
and grapes. It was first in the amount of money expended for farm 
labor, second in the total value of farm machiney and third in the value of 
fertilizers used. 
New York state with its large agricultural production occupies a re- 
markably central position with reference to the large eastern centers of 
population and the centers of manufacturing and mining, all of which 
must be taken into consideration in estimating the states’ agricultural 
worth. With an immense urban population distributed in the chief cities 
of Xew York, Buffalo, Rochester, Syracuse, and Albany, the state is al- 
SO in direct and close communication with the cities of Boston, Philadel- 
phia, Baltimore, Washington, Pittsburgh, and Cleveland, by the most 
direct transportation service available anywhere in American over the 
same territory, not to speak of the water connection by way of the Great 
Lakes and the St. Lawrence River with Canada, and by means of the in- 
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ternal canal, lake and river systems with the ocean and foreign ports. 
ltoughly speaking, one-third of rural Kew York is in forest and 
waste mountain land, one-third is in pasture and hay and one-third is de- 
voted to all other cultivated crops. 
Properly to appreciate the diversity of the agriculture of Xew York 
and the reason for the distribution of its chief products, one must under- 
stand the main outlines of the physiography of the state. For this the 
regder is referred to the preceding article by Professor R. S. Tam. 
THE SOIL. 
The soil is the broad basal element which most determines the kind of 
crops grown and the type of farming business. Its influence is, of course, 
modified by climate, topography, transportation and markets. I n  few 
states, perhaps, does the agricultural development and evolution so closely 
follow soil distinctions. In  this connection the soil is viewed broadly 
as a physical unit out of which crops and the farm business are made. 
The soils of New York are of great variety due to the underlying 
geological structure of the state and the complicated processes by which 
these have been broken down and formed into soil material. All of the 
state with the exception of a small area in the southwestern part, chiefly 
in Cattaraugus county, has been over-run by glacial ice. It should be ob- 
served that the Adirondack section has a foundation chiefly of gneiss and 
granitic rocks with a fringe of limestone and sandstone on the west and 
south ; that the eastern section is composed of extremely folded slates and 
quartzites with minor areas of limestone and other rocks, and that the 
southern New York plateau consists essentially of light colored non- 
calcareous shales and sandstone. South of the latitude of the Mohawk 
river and the Great Lakes, the successive geological formations outcrop un- 
der the unconsolidated material as a series of strips extending somewhat 
regularly across the state and in this series are two or three important 
strata of limestone which have had a large influence on the soils. 
The glacial ice came in  from a generally northern direction, deflected 
somewhat by the natural land forms, and advanced across these various 
rock formations and up the general slope of the country failing only in 
the small section of southwestern New York, noted above. Consequently, 
the higher hills were most lightly covered. The ice picked up much mater- 
ial, subsequently t o  be dropped further south in its course so that north- 
ern formations influenced the soils lef t  on those rocks to the southward and 
a formation must be very extensive not to have its soil largely influenced 
by the introduction of material from some other formation. This fact al- 
so has largely determined the agricultural development of many sections, 
permitting the growth of some crops in certain sections and not in others. 
(1) Tam, R. S. Physical Geography of New York State. p. 10. 
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Alfalfa and beans in particular show this influence. The natural and con- 
tinued success of clover also shows it. As the ice retreated it withdrew 
in a general way down the slope of the county in all the southern two- 
thirds of the state. Naturally the water from precipitation and the melt- 
ing of the ice tended to be ponded into lakes between the front of the ice 
and the height of land. All the valleys contained at first small lakes and 
as the ice withdrew further these united through the valleys and low areas. 
Into these flowed streams ladened with sediment which was sorted and 
deposited. At different times the lower Genesee valley, the Senwa lake 
valley, and finally the Mohawk and St. Lawrence valleys were the general 
outlet. From Schenectady to Albany the great sand and gravel plain be- 
speaks the time when this great river emptied into a lake in that region. 
A11 the valleys leading south have rims of gravelly and sandy soils suggest- 
ing the time when they were filled to those levels by a raging river with 
perhaps a mass of dead ice in the center of the valley. 
I n  the larger lakes sediments from the ice and the wash of the hills 
were sorted and deposited according to size, and form the extensive areas of 
stratified clay, sandy loam, loam and gravelly soils which generally char- 
acterize the less elevated portions of the state. Similar lakes of more lim- 
ited extent occurred in northern and eastern Sew York especially through 
the Champlain valley and the upper central portion of the Hudson valley. 
Over the greater part of Long Island the material was deposited from New 
England and is exceedingly quartzose. 
Not all of the lake plains area was covered by a lake and large 
rounded or rolling masses of glacial till are exposed to form in part the 
drumlin section east of Rochester. The plateau region has a soil of ice ori- 
gin derived, on the hills, almost entirely from the local shale and sandstone 
rock. It is generally of a light color, heavy silt to clay texture, moderately 
stony and technically belongs largely in the 1701usia series of soils. Cer- 
tain types are characterized by a hardpan subsoil. Drainage is often de- 
fective; lime and humus are generally needed; clover now grows with diffi- 
culty where it formerly throve. This-especially certain hill types-is the 
marginal or so-called abandoned farm section. It is a region of farm re- 
adjustment. 
The glacial soils vary markedly with the underlying rock. In  the 
Hudson valley region they are very uneven and are often cut into small 
areas by outcropping masses of rock. This soil is much less uniform than 
in the plateau section or, in fact, any other agriculturally important part 
of the state. It is a region of extremes in soils. The higher lands in the 
Mohawk valley run to good quality with a fair supply of lime. 
These 
with the true glacial soils of the Great Lakes region constitute the best of 
the agricultural sections of the state and are associated with several of the 
most important products. 
The lake formed soils are very diverse, especially in fineness. 
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RAINFALL AND ROADS 
The rainfall of the state is greatest in the mountain section and across 
the Mohawk valley and decreases northwestward. The range is from about 
85 to 60 inches with a mean of from 35 to 40 inches. 
Tbe wagon roads as  well as other means of transportation bear an im- 
portant relation to the topography and soils. There is a general state sup- 
ported policy for  road construction which gives preference to  the main 
thoroughfares. The character and grade of secondary roads have a. very 
important influence upon economic and social development in the hill sec- 
tions which should never be overlooked in studying the agriculture of a 
region. 
L E l D I S G  AGRICULTURAL PRODUCTS 
With this hasty review of the physical features of the state the leading 
products may now be considered somewhat individually. Hay and forage 
have been pointed out as occupying first place in value of crops. Fifty-five 
million dollars, or more than one-third of the value of all farm crops are 
due to this product. It is widely grown throughout the state but the pro- 
duction is largest in the central portion centering on Madison and Chen- 
ango countries. It is also important through most of the plateau section 
of soutbern New York and on the hea'vy soils in the St. Lawrence valley. 
I n  general it  is the clay land on the plains and in the valleys, and the hill 
lands, which have a heavy soil, on which the grass is produced. 
Timothy is the dominant hay grass with clover generally seeded to 
some extent at  the outset. But clover runs out naturally in two or three 
seasons and because of the large lack of lime in many sections of the state 
often scarcely makes a start. Red clover is also seriously affected by wet 
soil. In those sections in need of lime and drainage red top grass and 
h i k e  clover is a more successful hay mixture. The average yield is one 
and a quarter tons and, considering the state as a whole, is a fairly consis- 
tent merage. 
A half-century ago 
wheat production in north central New York received much attention but 
seems to have been largely drix-en out by certain insects, and was kept out 
by changed economic conditions a little later. The lower Genesee valley 
region in northern Livingston county and the adjacent territory on the 
plain was the center of the production. In  that part of the state in par- 
ticular are large areas of soil suited to the crop-heavy l o a m  and cIay 
hams with surface to permit the use of machinery. The state is now 
eighteenth in rank and has a yield of 17.3 bushels per,acre. (2)  
( 2 )  Bul. 9, N. Y. State Department of Agriculture. All statistics of acre- 
age, yield and value are  based upon the Twelfth Census and upon estimates Of 
the U. S. Department of Agriculture for 1907. 
The production of zu7~omt is as large as formerly. D
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Outs largely take the place of wheat in the rotation as compared with 
the system of farming in the east central states. This crop grows relative- 
ly  well under the soil and climate conditions of the state. It serves as a 
nurse crop for grass and is in demand as a food for stock. It is third in 
total value in the state and the average yield is 30.7 bushels per acre. It 
is grown on all kinds of soil but especially upon those of the western 
and northern parts of the state of a heavy character. 
Corn is widely grown. A large part is put into the silo. Flint varie- 
ties predominate for grain. Especially in the hill sections of southern 
New York and in the St. Lawrence valley is it made into ensilage because 
of the difficulty of maturing the crop. I n  total acreage for grain the state 
ranks very low. On the loam and gravelly soils of the southern New Pork 
valleys and in the vicinity of the lower valley of the Genesee river, it is used 
for grain production. The average yield is 27 bushels per acre. 
The crops which have been enumerated afford the basis for the de- 
velopment of the dairy industry. These crops together with transportation 
conditions and markets seem to be the determining factor in the very ex- 
tensive production of milk, butter and cheese in the central and northern 
sections of the state. The fact that these products are concentrated and 
that the manure of the animals is left on the farm to help keep up the fer- 
tility of the soil must not be overlooked. The value of dairy products is 
equal to that of the hay and forage. The industry is identified with cer- 
tain soil and physiographic conditions and within these limits is modified 
by transportation conditions. 
All of Southern New York west of the Catskills is about equally well 
suited to the dairy business but market milk is the dominant product and 
this closely follows the main lines of railroad within a certain radius of 
the cities. Special milk express trains are run into New York daily from 
Jefferson and St. Lawrence counties, three hundred miles away. 
A number of special crops have a prominent place in the list of pro- 
ducts. Potatoes stand first and give the state first rank in that crop, and 
in the state it has second place. They are produced widely over the state 
but most intensively in three general sections. First, as a part of the truck- 
ing business on Long Island, second, as a part of mixed farming south of 
Lake Ontario on the plain, and third, in the counties centering on Steu- 
ben county in the hill section of southern New Pork. In the first two re- 
gions they are given a place among the list of crops on the light loam and 
sandy loam soils. I n  the third region they attain relative prominence be- 
cause they seem much better adapted to the soil and climabe than other 
staple products. The cool summer, moist friable soil, and the deficiency 
of lime give a good yield of smooth potatoes of good quality when careful- 
ly handled. The average yield is nearly 100 bushels per acre. 
The hill section of southern New York is all about equally well suited 
to the potato CrQp but it i s  most largely grown outside of the range of 
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milk production. However, it is often a money crop on the dairy farm 
and statistics collected by the State College of Agriculture suggest that 
some such money crop, as a side issue, may well be given a place on more 
dairy farms. ( 3 )  
Dry beans are a prominent crop along the northern slope of the pla- 
teau region south of Lake Ontario. Livingston, Monroe, Orleans, Genesee 
and Wyoming counties lead in their production. They thrive on the 
medium to heavy soils of that region which are moderately calcareous. The 
state has ranked first in bean production for several decades. 
Cabbage is an important special crop in an area covering parts of sev- 
eral counties, situated east of the bean producing region. It is marketed 
directly or sold to  kraut factories. 
Al fa l fa  has long grown readily in certain limited sections of the state. 
Its favorite region has been a strip of country from a little east of Syra- 
cuse westward to Batavia and Attica with a width of from 15 to 30 miles. 
Here occur lare areas of soils moderately well drained and, due to their 
relation to limestone strata and the processes of soil formation, have a good 
supply of lime. Similar conditions are found in small areas in other parts 
of the state but outside of these sections the growth of the crop demands 
especially careful treatment of the soil and on some types, especially the 
high hill lands, much success can not be promised even then. Under 
moderately favorable circumstances it wiII stand for  from four to seven 
years and give from three to six tons per year. It is a valuable crop and 
worthy of careful attention for hay and forage. 
The typical cereal on the poorer hill lands is buckwheat used both as 
a money crop and as a soil renovator and improver. 
Apples are the leading tree fruit and are grown in the Ontario and 
upper Finger lake region on the loam and sandy loam soils. They are also 
grown in a much more limited way in the middle Hudson valley region 
on hill slaty loam soil. The four western counties bordering on Lake On- 
tario lead in apple products. Certain types of soil have proved especially 
favorable and a large and growing acreage has been developed. Because of 
the character of soil, chiefly, the nursery business has also been extensively 
developed in the same region. 
Grapes are most grown west of the apple belt and seem to find their 
best situation along the steep forelands south of and facing Lake Erie. A 
smaller development of the crop has also occurred on similar soils along 
the western Finger Lakes. 
Vegetables and farm wood-lot proaucts represents antithesis in in- 
tensity of management of two important types of crop. The latter es- 
pecially is widely distributed because nearly every farm has some land 
difficult to till which would better be devoted to forests. To forest products 
( 3 )  Bul. 295. An Agricultural Survey of Tompkins County. Cornell 
Expt. Sta. 
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very little attention has been given in the state. Many of the economic 
and social problems of the state which are extensively discussed simply 
represent the shift of certain disadvantaged or marginal areas from tilled 
farm land to forest purpose for which they are better suited, 
- 
CONCLUSION 
The agriculture of New York is awakening to a new life. Production 
is being intensified. Prices are advancing. Social conditions in general 
are improving. The products are being diversified and better adapted to 
the soil, the market and the man. More drainage and better hadl ing  of 
the soil is coming in. And finally people-farmers-are coming into the 
state from the middle-west because now agricultural opportunities are rela- 
tively better in the east than in the west. The agriculture of New York is 
destined to hold her place near the front rank among the states of the Un- 
ion. 
THE ERIE CANAL 
Teachers’ College, New Pork City 
HE great artificial waterway which connects Lake Erie with the Hud- T son River has had a most interesting history. It was originally 
planned to promote the development of central and western New York 
State, and this it accomplished. It was, however, the fear of losing con- 
trol of trade with the Northwest which finally led to the beginning of 
actual construction. That there was much wisdom in this plan to secure 
control of the trade of this great territory was abundantly demonstrated as 
soon as the canal was completed. It resulted in the establishment of trade 
routes and trade relations which promoted the prosperity not only of New 
York State and City but of the country as a whole. And these relations 
have only been confirmed and strengthened with the years although they 
long since ceased to be closely identified with the canal itself. 
Aitempts, undoubtedly honest, have been made time and again to as- 
certain who first thought of the Erie, or as it was called in the early days, 
the Grand Canal. Numerous claims have been made and a mass of testi- 
mony submitted to substantiate them. Out of it all one thing seems clear. 
The project took form very gradually. It had earnest advocates and bitter 
enemies. For years other routes held the interest of the people. The final 
adoption of the plan by both the Legislature and the Council of Revision 
was by the slenderest majorities. In its behalf there are recorded in- 
stances when ;party men ceased to be politicians and became statesmen, 
when bitter political enemies fought shoulder to shoulder for the measure. 
It is probable that to no single person belongs all the credit for even the 
idea itself, but its evolution is rather easy to trace. 
By CHARLES T. MAC FARLANE, 
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